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EXECUTIVE SUMMARY

TITLE: Tactical Reconnaissalce: Opportunities Through

Integration AUTHOR: Richard L'Heuriux, Colonel, USAF

US tactical reconnaissance is currently a hodgepodge

of "stovd-pipe" systems unable to meet the requirements of

modern high-intensity warfare. We find ourselves in this

situation largely as a result of uncommitted leadership,

budget constraints, mission rivalries, and uncoordinated

development and acquisition.

Three very ambitious tactical reconnaissance programs

are under development which should significantly improve our

capability to provide intel igence and surveillance

information to tactical commanders. These are the Follow-On

Tactical Reconnaissance System (FOTRS), the Tactical

Reconnaissance System (TRS), and the Joint Surveillance

Target.Attack Radar System (Joint STARS). Their integration

as a complementary, interoperable reconnaissance team would

add to their overall capabilities, improve their flexibility

and survivability and enhance the quality of the resulting

intelligence and targeting information. Yet as with others

in the past, these systems have for the most part been

developed with little consideration for how they might be

integrated as a team.

An examination of the three common categories of

components--sensors, data links and ground

processors--suggests areas where interoperability might be

iv
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most easily achieved. As a start we should look at

modifications in these components to interconnect Joint

STARS and the TRS and permit the FOTRS ground processor to

accept TRS radar im4gery. These two areas alone would

significantly improve the quality of information af-forded

the supported commanders and untether the TRS system for

world-wide operations. But other measures, like the

development of common inter-site communications, would also

have significant payofi.

Certainly DoD and the services have given lip service

,to the advantages of commonaiity and interoperability among

defense programs. Program directors, however, are easily

distracted when pursuing program specific objectives.

Strong and consistant direction is needed at DoD level to

ensure the services stay the course on interoperabil ity and

take full advantage of the improvements to be gained in

tactical reconnaissance.
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CHAPTER I

INTRODUCTI ON

Over the ages commanders have grappled with the need to

see their enemy beyond the horizon. Sun Tzu wrote 2300

years ago "it i; foreknoledge that enables . . . an

excellent leader to triumph over others wherever they

move".1  Mil itary t~cticiant continually sought wast to

improve their ability to ,see their enemy. When French

reoublican forces first used a tethered balloon at the

Battle of Fleurus on 46 June 1754 for battlefield

observation the>, ooened new opportunities for reconnoitering

the enemy.2  The lesson of airborne :reconnaissance was not

lost on the US military. The initial and principal use of

our fledgling army aviation in the Mexican Campaign in 1I!6

and again n World War I was reconnaissance. While our

capability was quite primitive, from the first da/s of US

military aviation the US has had a relatively firm

commitment to observing enemy activity from airborne

platforms.

The history of airborne reconnaissance has been marked

by uncoordinated technical development, uneven support

leading to disparate and often competing programs, and an

inability to keep pace with requirements and the threat.

Our current Air Force tactical reconnaissance capability is



screwhat of a hodgeptodge of s-/stem;rx poorly matched: to, the

needs of mid- to hioh-in'tensity conilict as expressed' in

AirLand Battle and i ts NATO coroll- Iary follo w-on forces

attack (FOFA). It is al-so only margina1l'y suited to

low-inten,;ity operations in far-frlung areas ofiering limited

basing support and requiring maximum flexibility. While the

USAF may appear to have the numbers and variety nectsia.y to

meet its mission, closer examination reveals the syztems are

niot sufficiently integrated, rely on oftentimes fragile

communications and are i n general unsu itable for timely/

d issem inat ion of cri 1t ical i nformaticon to the la&rge 'numbens

of potential use,,-s in varying won-ldwide scenarios. As one

critic wri tes, present systems "f4allI short in providing

broad, deep, continuous coverage and tagtinq data on

highly mobile systemns ... '3i while another complains

they aret . adoquite in peact i me bu~t Ik c k t her

redd.ndancy and distributed collection and p roce*ssi ng

capabil ity necessary to sustain war operations.",4

Numerous airborne reconnaissance systems now under

development in the USAF to provide commanders with tactical

intellicience offer hope of redressing these problems. Sovi~t

military strat'egists note the potential of these systems,

especially their capabil ity when l inked to smart munitions

to gu ide delI i very of unpreceden ted firPe on Sov ie t folI low-on

forces.*5



In 1,?84 then Soviet Chief of General Sta 4 Ogarkov

* Ilikened the destruct i'veness of smart munitios 1lnked to

iophisti:ated surveillance and targoting systems to that of

nuclIear weap on s. The Sov ie ts assume .our plans f or-

develIop ing these "reconrna I sanc# stri ke complIexe s" have or

will become a real i tv, p*ncouraq ing them to reassess the ir

ab 1iit,, to f igh t a conven ti1on.al r -1n con tral Europer

Su t even the s new; systems have I i m tvti ons wh i c can

significantly impact their relevance to the battlefield, A

coordinated effort to ensure these systems interoperatt and

art mutually supportive will groatly impro0ve t hei r

contribution to the warfighter. The USAF's future challenge

will be to dove Ior, a reconnai ssance strategy,, for the 1990

and beyond wh ich Wi 11 i n tgra~te these aystems toget 'her i n a

way that ensures max imum effoct ivenessy supportabi 1 1ty and

survivability across the spectrum of conflict-- a. system that

can make Marshal 69arkov's worst fears come true. How did

we come to this* collection of disparate and unmatchtd

systems? What do we have in the inventory or in the

pipel ine today to improve on? What can we do to make sure

we maximize the usefulne~s and survivability of these

systems? Before I begin to tackle these questions, let me

f irst explain whar. I mean by tactical intell igence and what

types of systems will be included in this discuss.ion.



The Focus

My concern in this paper is with the capability, the

weaknesses and ultimately the potential i'rrovement, in

a irborne imagery collection programs to provide tactical

intelligence to a supported commander. By tactical

intellioence- I mean the "intelligence which is required for

the planning and conduct of tactical operations

within a military commander's scheme of maneuver. 7  While

tactical may suggest something rnor', limited, in fact this

intelligence supports echelons fromh the theater

Commander-in-Chief on dow-n.' Very. &ften this intelli gence is

of different detail and type than strategic intelligence,

but clearly capabilities are improving to such an extent

that developing SYstems will support tactical, operational

and even strategic levels of command.

Of course numerous systems can provide tactical

intelligence information to the commander. Tactical Air

Command (TAQ) maintains that any reconnaissance information

which is of interest to a tactical commander is tactical

reconnaissance .6

With such a broad interpretation of what tactical

reconnaissance i- we can easily imagine a tactical

reconnaissance architecture networking inputs from a large

assortment of systems to include satellites, ground and

shipborne collection sites, national airborne systems, as

well as tactical airborne imagery systems. While a study of

4



such lInagnitude would doubtl-ess benefit those considerir,

broad intelligence architectures, my intent here is'to focus

or, the USAF-s tactical airborne collection systems, i.e.

those airborne systems like the TR-1 and RF-4 which fall

under the operational control of theater commanders or their

subordinates, and. as such are generally more responsive to

the needs of 'the tactical comandert.

In discussing these systems there is sometimes

confusion over the roles of reconnaissance and surveillance

and what constitutes a reconnaissance and surveil1lnce

platform. The distinction between the two is subtle.

According to TAC Manual 2-I, reconnaissance empioys a more

active colletion method, while surveillance provides

information from more systematic and passive observation,

especially of broad areas.?

The differences are of modest importance and are

becoming more obscure each day. As we develop multisensor

collection platforms capable of in-flight retaski'ng,

reconnaissance and surveillance can be performed at the same

time on the same platform. For purposes of this discussion

reconnaissance and surveillance are similar complementary

activities performed by tactical airborne collection sys.tems

to provide commanders timely, high-quality information, to

prepare for and conduct combat operations. Both

reconnaissance and surveillance functions should be

5



immutably Vntegratxi in,,to the taclic-a] airborne, collect-on

network develooed ior US and allied +orce.



CHAPTER 11

* THE RECONNAISSANCE MISMATCH

* Airborne reconnaissance has had a long history. in the

*US military, but uneven developmeznt has left tactical

rtconnaissance essentially broken. Current fielded systems

ane limi ted in numbers available to mset OPLAN reduirementa.,

in sensor abil ity. *specially. where night/ooor weather

performanc* is required, and in the speed with whlzh

Information can b* process~ed and reported. One critic

recently complained tha-t detspite attempts to improv*

tactical reconnaissance, it Is s.. till n ot as

* rtsponi3ivo to uson requirements as it: needs to be. .

claiming that 11. . . its moil. ob;vious shortcoming is its

inability to provid* the battlefield commander with near- or

real-timep intelligence." 1  Echoing this sentiment, Lt Gen

Calvin A. H. Wailer, Commander of the U.S. Army's I-Corps,

complained to a group of senior Air Force officers of-

getting reconnaissance information too late to do any good.

and requesting a down link direct to the Corps' intell igence

center.2  If we are to redress this apparent mismatch

between US reconnaissance capability. and the requirements of

our battlef ield commanders for Intel igence, vie should know

something about how thi s discrepancy between capabil It. and

requirements evolved.

7



This mismatch re.ulted from a number of factors iwhich

encouraged seoarate, often divercent, development and the

pursu it of parochial interests. Not surprisingly, some of

these factor-s wil1l be famil1iar to even casual observers of

defense development and accuisi'tion.

Loadersh i c. Advoca;cY

S.Ince tanly military aviators first discovered the

dramatic capabili-ties of aircraft% to deliver bullets and

bombs on the enemy, advocacy for reconnaissance has waxed

ano waned. Reconnaissance has been a key mission element

-From the aircrait's earliest days, but few senior advocat~es

have falle n on the ir swords to ensure the durab iIi ty and

appropriateness of USAF tactical reconna issance assets.:3

it is remarkable the main, audi!torilum at the) Squadron

Officers School at Maxwell AFS i a named af ter Col Karl

Pol ifka. a p ioneer of tacti1cal reconna[3zsance i n the USAF.

Were i t not for that, few, Air Force officers would be

exosed to any key reconnaissance figures in the USAF.

Budget Constraints

Lack of sustained, high-level advocacy impacted

especially on the tactical reconnaissance community's

'ability to withstand numerous budget perturbations over the

years, Time and again a viable reconna-issance acquisition

strategy was di-ycloped only to succumb to greater needs

dictated from above. In peacetime especially, tacti cal

reconnaissance suffered the disadvantages of lOW priority,.4

8



The USAF has 4ound itself modifying or budlding what

was affordable-at the tlime within a given budget liIne rather

than taking the long~er view of what is right for the join~t

m iIi t arY c ommu n ity. A telling examp.le occurred in the 1950s

and early 1960 s whon, desp ito oxhaust ive rev,!ew of the*

econinalslance shortfallis of the Korean War, tactical force.

(includino reccnnaissance forces) took baCksoat to the

budget-induced strategv of "massive retal iation~." S tra &toMi c

forces got the attention while general purpose force.

languished.5  Reconnaissance problems noted in the Cuban

missile crisis, as well as a shift in national strnategy to

"flexible responst," freed money for the RF-4 program.,, But

even with that leap in capabi-li tv.. we did not procure &

systim equal to the massive, requirements of the Vietnam

War-.7  In recent years TAC developed a "Tactical

Reconnaissance Roadmap" but when doing so was still

uncertain whether -a new manned tactical reconnaistance

platform would be funded to replace the many RF-4s retired

due to fiscal pressures.

Service and Mission Rivalry

The mismatch is in part a result of different service

and mission approaches to tactical reconnaissance. With the

creation of the USAF in 1947, the tendency -For air and

cround commanders to look at requirements for intelligence

support z!orewhat differently was magnified. in the USAF's

*early Civs. reconnaissance un iti were to serve multiple
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communities both inside and outside the Air Forc-e, sometimes

oroviding strategic and, sometimes tactical information. The

reduction in units after World War Ii and Korea -aggravated

these probl ems ana encouraged a tendency in USAF units to

support air commanders over ground commanders. 8  At one

point reconnaissance aircraft were performing secondary

missions in USAFE and PACAF standing alert as nuclear strike

aircraft. According to one reconnaissance expert "the Air

Force was required to think in terms o4 worldwide

intelligence rather than battlefield surveillance. This in

essence degraded the needs of the ground commanders and

relegated their reconnaissance priority to a iower level.

The result was a doctrinal di:spute between the two

s er v~ic e .*. its.

Of course the Army, desiring more direct control over

reconnaissance assets, had reason to accentuate the

shortfalls noted in wartime operations. It no doubt

recognized USAF advocacy and dollars would never be

sufficient to field enough systems to provide its divisions

and corps information sufficiently tailored to their needs.

Accordingly, it pursued a number of tactical reconnaissance

systems of its own.

The Navy developed its own tactical reconnaissance

capability tailored to the mobility requirements of the

fleet. At first paralleling the Air Force by fielding

reconnaiisance versions of frontline iighters like the RA-3C

10



and the RF-SG. in 1981 it develoo'ed the Taqcticil Air

Reconnaissance Pod System (TARPS) to enable' its F-14s to

carry out a secondary mission of tactical reconna.issance and

save soace on the carriers.lU

Perturbations in tactical reconnaissance development

were accentuated by the various missions" of Air Force major

commands (MAJCOMs). Despite TAC's attempt to provide

central direction for the Tactical Air Forces (TAF).

differences in command missions from TAC, to USAFE to PACAF

are significant enough to encourage the MAJCOMs to force

command unique adjustments to major Air Force programs or to

develop programs of their own. Clearly each command must

adJust its approach to the requirements of its environment.

In Europe, USAFE provides tactical intelligence to support a

multitude of US and non-US commanders fighting a ,dense

ground and air threat in a relatively confined area. In the

Pacific, PACAF must plan for war over 'a broad area,

providing information to mostly US forces and against a

maritime threat as well. TAC must be able to fight in both

environments, while preparing for continaencies- elsewhere.

Each orientation can effect the preferred platform, sensor,

processing and cominun-ications for the using command.

Congress has on occasion complicated matters by

exploiting inter- &nd intra-service differences to delay or

cancel reconnaissance upgrades. Congressional opposition in

the 1970s and 15180s to RF-4 upgrades, including the Advanced

11



Tactical A-ipr Reconnaissan-ce System program, was rnot only a,

resul t of skepticismn about the surv-ivabiIi ty o-i manned

penetrating reconriaissanice, but 'also a c-orcer about the

lack of agreement in the TAF on how to proceed with the

UPgQra.

Str at* oi c Versus T;Icti catf Mi sion

Air Force p--lanners have been requlred to al-o identify

resources f or, both strategic and tactical coll c t ion

requirements. Ri'htly or, wrongly, the atten~tion and the

mone-Y have gone to the strategic systems,12 This should

come as no 'surprise4 in view of the favor granted stra~teqic

forcets in the esrly days of the Air Force'and the glamor and

notoriety associated with "black" reconnaissance programs

like those emanati-ng from Lockheed's famous "Skunk Works".

Tactical commanders have suf-fered doubly from this

trend. Not until the past decade have strategic systems

been used in any systematic way to respond to the0

information riquiremetnts of the tactical commanders. In

part due to Congressional encouragement, the armed servi~ces

are now devoting considerable effort to a program for more

efficient use of strategic reconnaissance. This program,

called Tactical Exploitation of National Capabilities or

TENCAP, is helping redress tactical reconnaissance

sh~rt-Falls. However, even at its best, TENCAP cannot

substitute for a robu=P tact-ical reconnaissance -Force.

12



"Bi-ack'i Reconnaissance Developments

"Black" o", clandes.tine reconnaissance programs scored

remarkable successes in the reconnaissance field. Howjever.

the compartmented nature of "black" world' development and

acquisi-tion have worked against integrating such programs

with other reconnaissance and command and control systems.

Thus they have contributed to uneven development of our

reconnaissance carabi I i ties. In an effort to reduce

exposure of "black" programs, information on breakthroughs

in such thin.gs as sensors and data links may not be readily

available to conventional programs. Ar a result, they

contribute to duplication of effort, incompatible systems

and ultimately non-tatisfaction of information recuirements.

Having suffered a somewhat disjointed evolution in-

reconnaissance over the past 70 ",,ers where does the USAF'

find itself now? What systems do we have available to do

the tactical reconnaisiance mission?

13



CHAPTER III.

CURRENT PROGRAMS

A look at the current state of tactical reconnaissance

in the USAF reveals both good and bad news. As ior the bad

news, the USAF's capability to conduct tactical

re,onnaissance against a major foe I ike the USSR ror North

Korea is rather constrained, relying too heavily on an aging

and de'clining fleet of RF-4s. Budget pressures have

resulted in reductions of active and reserve RF-4 squadrons

from 22 in 1974, to 13 in 1984, and to 9 in 1989. That

number may be further reduced by two or three scuaaro|,*

given the proposed 1991 DoD budget. Of the curren-t nine

squadron&, four are in the act.ive force, with five (a sixth

is currently forming) in the National Guard. In fact there

are only about 180 RF-4s left, all built before IS74.1 The

good news is there are three very substantial reconnaissance

and surveillance programs currently underway and within

funding. Each of these will have a dramatic impact on the

way USAF meets its mission requirements in the future.

Follow-On Tactical Reconnaissance System

FOTRS is a long awaited and ambitious joint program

intended to breath life into penetrating tactical

reconnaissance. Its origins lie with the Advanced Tactical

Reconnaissance System (ATARS), a program first envisioned ir

a TAC Statement of Need (SON) in 1979. The SON called for a

4



replacement *+or% the RF-4 which would use eledtr.o-optical

* (EOm' ra.ther than conventional film-based imagery systems. 2

The ororan has since been expanded to include b.o th

Venetnat ing manned and unmanned platforms for

uncer-the-vitather. day/night collection as well as ground

exploitation stations to provide nean-real-time (NRT)

i mager, i n telligentrce to tactical commanders. 3  Accord ingl Y,

the program involves two major related projects: the

Tactical Air Reconnaissance S>ysttm (TARS> and the Joint

Service Imagery Processing System (JSIPS).

MR Under the TARS program, the USAF is program manager

fior development of & common suite of EO and infrared sensors

to be in.tograted into Marine Corps F/A-18Ds, Navy F-140

TARPS$ and pods to be carried by RF-X. a follIow-on

in-* oduction 'USAF tactical reconnaissance aircraft. In

addition, th-e sensors, along with a weather sensor (for

pre-strike weather reconnaissance)-,, are *to be integrated

into a common suite of short, mid-range and extended-range

Unmanned Aerial Vehicles WLAV), which are under, development

by a Navy-led Joint Program Office. While TARS is designed

to meet some of the needs of all the services, TAC envisions

using a mix of TARS-equipped RF-Xs (probably the RF-16) as

well as TARS-equipped mid-range UAVs to meet USAF' s

requirements for highly mobile and flexible penetrating

reconnaissance. The manned platform will be capakble of

15



Penretrat i n about 300 NMs on missicns where in-TFIi imh~t

-FlIex ib i Iiti, I lik e iearching out mobile tagt. s ms

required. A. ground-l aunched UAV w-ill be used' especial y i n

hich threat areas and against f ixed -targets- penetrat-ing up

to 200 NM... An -air-launched UAV will give even~ better.

penetration dimtancts. Initial operational capa.bility (IOC)*

for the 'EO sensors is expected in the rid-1qpos.4

TARS wil 11irovide significant timel iness advantaciiu

over current film-based operations. The system will use EO

sensors. an i nfrared 1 i nescanner I di gi t. recorders. and

dati links. The sensors, using charge*-coupled devices. in

focal plane arra>;s, record data on digital tape. The data

can be reviewed and edited by the crewfmember. A1l or part

can be downlIi nkod in a high speed "data dump"' when i-n

1 in*-of-s1v-iht of the ground processor, or removed when the

pl&atform lands. Real-time downlinking is possible if the

platform is within line-of-sight of both ground site and

target area. It takes a few hours to report information

from film-based s,/sterns. With TARS that time can be reduced

tc, about 15 minutes. As a digital electronic product. the

image itself can be forwarded virtually anywhere secure

communications circuitry permits.

JSIPS. While TARS will. develop both the sensors and the

airborne portion of the data link of FUTRS, JSIPS will

concentrate on the ground exploitation segment oi the



system. USAF as lead agency for JSIPS and tworking jointly

with the Army and Marine Corps will develop common mobile

ground rrocessino stations. These will receive, process,

exploit and disseminate intelligence reports and imagery

products from not only the TARS-equipped platforms but from

national platforms as well .5 Though its primary senior

input will be EO, it will process infrared (IR) and radar

imagery as well. It will also be able to digitize and

exploit conventional film-based products.

8tcause the system is electronic, permitting computer

or "so -copy" exploitation of imageryi JSIPS stations will

not have the massive water and chemical requirements, nor

the manpower requirements of the current film-based systems.

Moreover,. its configuration of S to 6 computer-equipped

mobile shelters can be more easily transported and

camouflaged than the 2S shelters of today's reccnnaissance

squadron.
6

FOTRS represents a serious effort on the part of the

Office of the Secretary of Defense (OSD) and the services to

meet multiple US tactical reconnaissance requirements by

insistiho on a modular structure and standardization of

sensors, data formats, recording media and data links. it

is also establishing a firm base for expansion and

integration with non-US programs and with other

technologies. it is doing so through a number of efforts.
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First, other NATO air f4orces have recoonized the

adv n~taoes of EO systems and soft-c'opy exploitati'on and are

pursuing aprograms of their own. NATO's Air Group 4, charged

with identifying NATO interoperabi 1 ity issues, is currently

working with member countries to develop reconnaissance

standards for future EO systems. On behalf of the USAF and

Air Group 4, the F0TRS program hired a contractor te-am t'6

explore wa ys to standardize EO reconnaissance systems. The

team recommended deployment of an "image reformation system"

at JSIPS and British ground stations to convert tapes from

various, rtconnaissance aircraft into an exploitable format.7

Using llr~aformatters " to translate data from one format to

another is a compromise solution. The preferred option is

.to develop common standards for data links and recorders

among Ill the allied partners, and impose them on systems

before they are fielded. 8

Second, the FOTRS developer--Air Force Systems Command

(AFSC)--has been charged to "program for a processing

capability for other tactical and theater sensors" as an

eventual product improvement. 9  AFSC plans to develop an

imagery data reformatter system that will permit JSIPS not

only to process the EO and IR data from TARS, but to handle

IR, EO, Advanced Synthetic Aperture Radar-2 and Synthetic

Aperture Radar (SAR) imagery from other platforms as well.

AFSC is essentially lookino for an all-in-one ground
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processor which would allow JSIPS to exploit any number o+

imager-/-type product-t. 10

Finally, the USAF is looking at possible sale of TARS

upgrades to countries now operating RF4s, tspeci&ily West

Germany, but also Turkey, Japan and South Korea. For those

allies operating F-16%f the * USAF is explori~ng the

post-ibility of developing a multinational TARS ood for their

use. *

The FOTRS program has established an excellent base for

the kind of broad integration needed In the tactical

reconnaissance .community. As we shall see, more can be

done.

Tactical Reconnaits irce System (TRS)

In the late 1970s the USAF recognized the need for a

balanced approach to tactical reconnaissance be twoeen

standoff systems, like the emerging TR-1, the tactical

derivative of the venerable U-2R, and the fleet of RF-4

manned penetrators. 12 Following soon after, and in concert

with a quickly evolving FOFA doctrine,. NATO leaders

recognized the need for a robust network of standoff

reconnaissance and surveillance systems which would provide

the benefits of poor weather, day/night coverage, peacetime

application, frequent revisit, broad area coverage and NRT

reporting.13 Both the TRS and Joint STARS programs were in

part developed to meet US and NATO requirements.
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USF in close coopeatioh th te Airmy, initiated~ the

TRSprogram to pnount a Hughes Airraft-developed Advanced

Synthetic Aperture Radar (ASARS) 02 on the TR-. airframe and

build ass~ociated data links and ground stations. Mounted in

the nose of the aircraft, ASARS-2 digitally 4ormats radar

images and tend; Koem *via data link to the ground where

imagery inttrprvettrs monitor target activity up tc.'more than

100 NMs from the aircraft; track. At standoff ranges of 30

NMs or so from the forward in# of own troops (FLOT),

oporators can view first echelon armies in real-time on a

broad front and report events to supported connanders within

about 1t minutes. 14  As a radar-based system, it produces

images at day or night, even in bad weather. ASARS-2 i a

optimized for observing fixtd targets in either starch

(lower resolution) or spot (higher resolution> modes, but

Hughes is exploring ways to enhance the radar's capabil ity'

to detect moving targets.,15

TRS is especially' valuable because it incorporates not

only' ASARS-2, but the ehoctronic sensors formerly apailable

on the U-2R and TR-1 . Th is mul ti -sensor capabilIi ty gi ves

the system robustness and fleoxibilIi ty not availIabl e wi th

other collection systems, and as a result significantly

enhances the qual ity of the intell1igence produced.

USAF is developing TRS for the European theater, but as

wi th the U-2R i t has appi cat ion throughout the worl d. A

prototype system called the Tactical Reconnaissance



Expl oi tation Demonstration System (TREDS) i~s currently

operational in West Germany and vali.dating conc'epts and

desidr. for the iollow-on hardened TR-1 Ground Station o,

TRIGS. 16 The 17th Reconnaissance Wino at RAF Alconbur-y was

established to support TREDS and eventually the TRIOS

operations. After receiving its first TR-1 in February

1P83, the wing ha- been building up to its full complement

of approximately 20 P.ircraft. 17

TRS offers tremendous capabilities, but suffers

weaknessets in survivabil i.ty and mobility. Though the TR-1 i

t 'high flying aircraft, it is still relatively slow and

vulnerable to modern Soviet weapons like the SA-5 surface to

air missile and the FLANKER fighter. During hostilities,

until these threadts are neutralized, the TR-1 will be forced

to modify its operations, primarily by standing further back

from the battle area. As & result it will give up much of

its target coverage.

Because the system is tethered by data link to a ground

station. it is restricted to flight opirations within

line-of-sight of the station. The Air Force hau chosen to

build hardened underground facilities to support

exploitation and reporting of combined ASARS-2 and other

sensor information. While these provide considerable

hardness and excellent support, they present a lucrative

target for an enemy and are the Achilles' heal of the

,system.
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The Army i- developi~ng a. mobile van-r-moun'ted system

call ed TRAC (Tact'ical Radar ASARS orrelator) which will be

connected to their version of JSIPS ,called the Imagery

Processing and Dissemination System (I-POS). IPDS, along

with TRAC. will be assigned to the corps-level Combat

Electronic Warfare Intelligence (CEWI) Brigade. In essence,

TRAC will act as a kind of reformatter, or front-end device

to add to the Army corns' JSIPS (i.e. IPDS) configuration,

and permit JSIPS to exploit the ASARS-2 imagery. Since it

is capable of both exploiting AEARS-2 imagery and managing

the TR-1 imagery collection mission, TRAC will be an

important backup should USAF's TR-1 ground station be lost.

The 151 System Operational .Concept for TR-1 called for

the system "to interoperats with .joint US and allied

collection systems as well as command and control." 15  much

has been done to ensure communications and functional

interfaces with US and NATO forces and interoperability with

TRAC. But until recently, very little waz done to integrate

the ASARS-2 collection component with other imagery

collection operations.

Joint Surveillance and Tarqet Attack Radar System (Joint

STARS)

The third and certainly most ambitious system is Joint

STARS. USAF is the executive service in this joint Army/Air

Force program to build "a common, interoperable radar system
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for joint use 'in the air/land b3attle."l 95 Joint STARS is an

*outaoo~th of the DARPA-soonsored ASS:AULT SPEAK~ER prooram

dating fron the mid-l970s-, ASS-AULT BREAKER was established

to demonstrate technol-ocies, available to detect. locate and

track massive mobile armor formations like t h at be

encountered in EurcoDe 's central region. PAVE MOVER. th4N Air

Force's portion o* the program, concluded its testing of

prototype radars aboard a. modified F-Ill and F-4 aircraft in

19,S3, demonstrating its abil ity to handle a!ll r* au ir ed

functions. An Army-deovelIoped helIi born# radar, iystem calle d

SOTAS (Standoff Target Acquisiticon System) was also being

demonstrated. While two prototypes of this radar wert

produced, the program was terminatod in 1981 in favor, of

Joint STARS. At part of SOTAS the Army produced -i ground

processing system for, radar exploitation called a Ground

Station Module (GSM).. Under an agreement between the Air

Force and Army~ Chiefs of Staff the Air Force was de'signated

to develop the airborne system of Joint STARS' using PAVE

MOVER technology, while the Army developed the grPound system

based on. its GSM.

Joint STARS employs an X-band pulse doppler radar with

a large agile beam antenna to be faired under the belly of

refurbished 707-320 airframes. A force of some 22 aircraft,

to be desionated the E-8, is currently programmed. A

series of test fl ights :aboard a modified 707-320 began in

December, 19838 with a. second aircraft enterins testino in

213.-



late 1989. Demonstration flights are scheduled for Europe

in mid-1990. A production decision .s expected in late

1991. with the first production aircraft rolling offI the

line in 1994.'0

Flying over friendly territory , Joint STARS will

provide day/night, all-weather surveillance and targeting

information on enemy forces over a broad area to a depth of

more than 100 NMis Several radar modes will be

interleaved to ensure satisfaction of requirements levied by

both Air Force and Army airborne operators and ground-based

users. Perhaps most important will be its caDability to

work in Dopplen providing moving target indicator (MTI)

readings over a broad area. This wide area surveillance

mode will permit users to detect, monitor., track and pass

targeting information on large-scale troop movements for

friendly airborne (AWACS, fighters) and ground-based

(artillery, multiple launch rocket system, army tactical

missile system) attack systems. Through its time-sharing

capability, the system also permits near-simultaneous

operations to focus on smaller areas of special interest for

more frequent and precise coverage. ' Because of this

capability some liken Joint STARS to an AWACS for ground

commanders.

Along with the MT! capability, the radar can operate in

a synthetic aperture radar mode to give fixed target

indicator (FTI) reading~s. This can be used to confirm the
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location of targets that hive stopped moving. In thi s way

Joint STARS can replicate the capability of ASARS-2 but with

less of a capability to identify individual targets.

The E-8B will be connected to various Army and.USAF

command, control and intelligence elements via two different

jam-resistant digital data links. Army GSMs will be

connected via the Surveillance and Control Data Link (SCDL),

which will r etay infrMxt i h r-e-qu4its t& the al-rcea-f-t• a-d

specific track plotting data (to include raw returns as well

as processed data) to the ground. The USAF is considering

usi6g both SCDL and the Joint Tactical Information

Distribution System (JTIDS). The SCOL will provide detailed

tracking data to select Intelligence facilities for fusion

with other intelligence and surveillance information. while

JTIDS would relay summary type information for operational

forces.

While envisioned to support NATO's FOFA concept, Joint

STARS was always intended as a mobile system with worldwide

application. As with JSIPS and TRAC, the ground

exploitation segment--the GSM--w ill be mobile. The Army

plans to procure approximately 100 GSMs thus adding to

theater redundancy and survivability. These will be S-280

shelters-mounted on five-ton trucks and deployed down to

division level, and in the case of some fire support units

to battalion level. The Air Force does not envision

procuring many, if any, GSrs. It intends instead to

25



in t er-fac e Jo int1 STARS wi th e.x i -t i n. C.31 capab i1,i t ies,,

possibliv usng G produced modules.--'

As. with the other sy/stems,, Joint STARS suffers some

inherent. weaknesses. Like the TR-1. the -E-se wil be

,vulnerable to both ground-based and airborne threats. USAF

is convinced, however, wi1t h a combination of standoff

operat ions. an on-board itelf def ense su it.,I and integrat ion

w ith ai i difebie4 i6dcii char4§id w ith dif ihdi hi h h val'ui

assets, the systetm can otrate ;uccossfully.2:w

In addition. with sensor resolutions! inferior to those

of TARS and ASARS-2, Joint STARS suffers from an inability

to clearly identify targets. Currently the radar is capable

of distinguishing between moving tracked &no wheeled

vehicles. While this is a remarkable accomplishmen't, in a

battle area w,,here thousands of vehicles are likely to be on

the move, and in view of the limited number of friendly

weapons available for deep attack, a commander will want

more precise information so he can be selective about which

movers he targets. As an example, his first priority might

be to kill a Soviet operational maneuver group spearheaded

by T-80 tank.s and read,/ to exploit a bretakthrough into his

corps area, rathee than a non-Soviet T-72 unit preparing to

sicure a flI-.nkR An int-e-gration Qf oijr tactical assets can

enha.nce Joint STARS' capability to give the commander that

detai led information.
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Other Systems

While this study features FOTRS. TRS and Joint STARS as

major systems for integration, other systems have been in

development over the past few years. especially in NATO

coun:tr i es, which offer significant potenfial for

connectivity with the US systems. We do not have *the sp-ce

here to provide as- exhaustive list of these; Iet us discuss

a few as examples of what is available for consideration.

Like the US, West European countries have real ized the

need for maintaining their penetrating tactical

reconnaissance assets, but upgraded with EO/iifrared sensors

bu-ilt for instant replay and softcopy exploitation. The

French and the West Germans are developing EO options for

their tactical 'reconnaissance fleets, and the British have

actually begun fielding a system. In 159 the British began

deploying a side-looking infrared system (SLIR) on Royal Air

Force Tornado GR-Is, augmenting conventionally-equipped

Jaguars stationed in West Germany. The system does not yet

have a data link to forward electronically-generated images

to the ground for immediate exploitation. However, the

Tornado weapon syvterhs officer can review tqrget images on a

cockpit display and report via voice to command and control

1erement' 2 4  As indicated above, NATO is currently looking

into the advisability of developing a reformatter to allow

JSIPS to process Tornado tapes. Perhaps more advantageous

would be development of a. data link common to both the
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Tornado and TARS which would, permit di t Iinli-no -to the

other'a exploitat ion site.

The Europeans have 'also reccognfized the need for more

standof f reconnaissance and are pur .uing a number of

initiatives. To br ing some order to this process, NATO.

organized a workin g group under Air Group 4 to i.dentify and

advocate thosi Standoff Surveillance and Target Acquisi tion

Systems (SOSTAS) which best contribute to execution of FOFA

doctrine. Three systems which appear to have won backing

along with TRt and-Joint STARS are Rrance's ,helicopter-bornh

ORCHIDEE (Observatoire Radar Coheren t Hel iporte

d'Investigation des Elements Ennemis), Britain's ASTOR (Arei.

Standoff Radar) and Italy's SORAO (Sottosistema per la

Sorveg'lianza * Accuisizione Obiettzi). Air Group 4' has

established as policy that all NATO SOSTAS systems will be

interoperable. 2 5  Both France and the UK decided early in

development to ensure their systems were interoperable with

each other and with Joint STARS.

As with Joint STARS, ORCHIDEE will mount an X-band

pulse-doppler radar with MT1 capability. Information will

b4 relayed via data link to ground stations where it will be

processed and forwarded over military corrimun i cat ions

circuits. The radar will be mounted aboard French Army

Super Puma MK. 2 hel icopters.

Though not as mature as the US and French standoff

.-×tem-., the British ASTOR program intends to deploy an
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airborne radar to handle borth the Army's requi~rements for

tracking. moivi no targets and the Royal A ir Force's

re~quirements for coverace of St+ati-c +ac I I jt'ies, and

disseminate data V~n, real-time to supported commanders.Z6,

The Ital ian system may be the most ambitious o,4 the,

three. Aeritalia is developing a fully integrated suite of

ih'nag in g radar-equ 1pped drones and hel i-copters pu.

iu' oort in; command and control. The SORAO nelwork will

provide division-i Cvol support .27

Cltarljv we have a number of highly capable albeit

separately developed systems in the process of development

or doployment. ' How do we ensure their interoporabilIi ty and

thus their usefulness for the battlefield commander?



CHAPTER IV

INTEGRATION--KEY TO THE FUTURE

As we examine the key programs coming or, line we n$tidi

a number of weaknesses characteristic of etch. but we also

note important strengths. I've summarized these at table 1.

The central thesis of this paper is that to maximize our

reconaissance capabil ity, we need to use the strengths of

one system to minimize the weaknesses and enhance the

stremgths of the others. We will achieve this synergism by

integrating components whereever practical, in effect making

a syst-em of systems in which eich--FOTRS, TRS and Joint

STARS--share or replicate components. Interoperate and thus

complement each other's operations to the maximum extent

possible. As a practical matter this . could mean

exploitation personnel at various ground nodes in operations

virtually anywher, in the world having the ability in NRT to

exploit information derived from the systems' sensors,

comparing and fusing this information as necessary and

acting as backup exploitation, control and dissemination

nodes when required. In order to maximize our capibility we

should also integrate with other US space-based and

terrestrial systems as well as those of friendly countries.

I am calling for a vigorous application of what some experts

previously referred as a "team approachu to reconnaissance.1

It requires each component to be as intimately and
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completely tied into the tasking,, collection, processing, and

reo r-ting cycles of the other sys'tems as possible.

SYSTEMS CHARACTERI STI,C5

-Strengths Weakne ssei

FOTR$ high resolution limited coverage
good penetration, indirect to shooters
tactical flexibility
covers deep targets
many platforms I

TRS multiple sensors tethered to ground site
good resolution few platforms
long on station few ground sites
wide area coverage, airframe survivability

I indirect to. shooters

Joint STARS moving target coverag single sensor
multiple ground sites limited resolution
direct to shooters few platforms
long on station airframe survivabil ity
wide area coverage

table I

While it might be hoped program offices can ensure a.t

this late date full and complete integr 'tion of components

and functions, obstacles like cost and existing technology

will no doubt hinder that goal. Even if we can't reach full

interoperability among the systems, important benefits can

be had by even modest efforts in that direction.

In order to get a better appreciation for how

integration can occur, I'll break the programs down into

three common component parts, and examine integration from

the component point of view. The component! are sensors,

data links and ground processors. Important progress has
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already been made in equipment desio. an'd sItandards, within

these, compon'ent areas. That progrfss sh6UIld poai--t the way

to additionalI improvements.

Senls ors.

The opportunities for common~ality and integration am1ong

the various sensors carried by FOTRS, TRS ahnd Joint STARS~

olatiorms stem to be +4irly minimal. Indeed those factors

discussed above causing the "reconnaissance mismatch", whe.-e

p rogr am ofices and man u 4actu r *r s. h ad soucht varied

technologies 'to attack slightly different reconnaissance and

-surveillanct problems, have left' Us with suite~s of EO, 1rP.

ASARS. SAP, and MTI sensors mounted or, pl atforms 'of very

different size and performance character iitics. They are

not interchangeabe.

The FOTRS program, in its insistance on commonality of

sensors 4or *either in ternal or podded applIi cat ion on RF-X,

F/A-1S, F-14D and UAVs, is breaking important new ground for

interoperability. But even that ambitious program in its

attempts to include NATO systems is not looking to replace

sometimes i ndi genousl y produced sensors With its own .

Instead, i t wan ts to standardi:.e data i nk -and record i n

operations and formats so that an assortment of foreign

sensors can produce information which can be exploited at

various around sites.

Modern sensors can convert data into diai tal

information which enables us to iraterc.perate without usingo
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lik se.n ior eauiomen~t. It also opens the -wy for broader

i nte-grat ion wi th other di gi tal space-ba-sed or terrestrialI

Data Links

The prol ifetrati1on of data li1nks. for reconnai stance.

command and control , weapons del i-vtr>, etc. has been a

headache for many in the acquisition and operat ions

communitits. There is hope, however , that in tac ti1cal

reconnaissance standardization will even tu &llIy be imposed

and integration will result. The data links for FOTRS and

TRS are beIng built by the same manufacturer -- Unysis. While

these two w i dband links are different, many oi the

subcomponents~and characteristics art the same. Steps are

being taken to ensure in the future they will remain as

common as possible. The sy-stem being built for FOTRS,

cal Ied M ini aturized InteroptrableP Data Link (MIDL), is an

upgraded version of the much larger Interoporable Data Link

(IDL) which was built for the TR-i (and U-2R5. According to

OSD, the TRS w ill eventually receive MIDL as a product

improvement.2  Data link compatibility will facilitate

modifications to the systems which would permit linking

TARS-derived information from USAF, Navy and Marine Corps

platforms to the TRS ground site and TR-1 (or U-2R) -derived

information to Army and USAF JSIPS locations.

Join~t STARS. however, is usinc, two narrowband two-way

data links, neither of which is interoperable with MIDL on
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IDOL. Th is complicates: the interface wit-h F.OTR$ and TRS..

The joint STARS program manager has been diredted to deVelLo

a .joint USAF and Army plan for "NATO Rationalizat ion,

Standardization and Interoperabili-ty" and 'to work with NATO

armaments groups on compatibility' to include a common

interoperabie data link, with systems like O.RCHIDEE and

ASTOR.3  Sut the kind of interoperability envisioned i.s

man-in-the-loop interoperability ra.ther than

sy.,stom-to-zyastem electronic connectivity. Thf orogram

manager i s exploring the feasibility of _eveloping a. common

data link for the NATO stahdoff systems wh i ch would

eventually allow system-to-system connectivity, but he has

not been given direction to make Joint STARS interoperable

with FOTRS and TRS.
4

The fact FOTRS and TR$ data links will be interoper.able

was more a result of chance than planning on the part of the

USAF. AFSC has taken steps, however, to ensure future data

link acquisition is better controlled. A review, of what it

has done serves as a guide for what might be done with other

components as well.

In 1988 TRS developers and the TARS program office were

seeking funding for data links for their separate programs.

TRS was attempting to reduce the size of its IDL, a

development which would make it attractive to the TARS.

However, the TARS office was unaware of the IDL improvement,

in part beca-se the IDL emerged from "black world"
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development. More importantly, the TARS progr'am offide had

assigned selection of its data link to the system pri.me

contractor, and thus had less influence over the selection

of the link. Coincidentally, Unisys, manufacturer of the

IOLI was selected by the prime contractor to develop 'the

TARS data link.5

DATA LINK MATRIX

Data Links Type* Manufacturer

FOTRS MIDL Wideband Unisys

TRS IDL Wideband Unisys

Joint STARS SCDL Narrowband Cubic Corp.
JTIDS Narrowband Hazeltine

Wideband links permit greater data rates and imagery

esolution; narrowband are cheaper and omnidirectional,

table 2

Responding to the general proliferation of data links

in the USAF and more specifically to the potential

disconnect between the FOTRS and TRS data links, the AFSC

Commander, General Randolph, charged his Technology and

Requirements Deputate (AFSC/XT) to develop a program to

ensure a more rational and efficient way to select data

links for USAF programs. Efforts by the Pentagon in the

late 1970s to bring order to data link acquisition had not

been followed through and AFSC/XT" felt a comprehensive

attack on the problem was now required. In July, 1989 Gen

Randolph endorsed AFSC/XT's recommendations to (1) establish
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a clear i ng house a-t 'the El ectromagnet ic Compa t i-b'i l ity

Analysis Center f-or information on available data links and

on worldwide operating environments. (2) ensure 'program

managers did not develop new systems when an existin sysitem

or a modified system would sufficet (3) establish a militarye

standard for the way information is formatted over the data

link, and (4) explore ways to ensure a modular approach to

data links along the lines of Unisys' MIDL, whereby

components would be compatible but system characteristici

like frequency, modulation, jam resistance,.and 5ower levels

could be added or changed on a plug-in basis.,6

With Unisys now providing MIDL-like data links for TRS,

FOTRS and the Navy's SGPHES (Battle Group Passive Hori:on

Extension System), MIDL has in fact become the standard for

future reconnaissance programs,.7 AFSC'Vs efforts were most

likely motivated by the need to decrease system development

and life cycle costs; they will nonetheless contribute

markedly to integration of future systems and the ability to

do team reconnaissance.

Ground Processors

Opportunities for interoperability with ground

processors seem to be good. As with data links, the FOTRS

program has led the way in preparing the JSIPS for eventual

cross operation with TRS and Joint STARS as well as ;with

other US and non-US programs. The FOTRS program manager has

been directed to eventually improve JSIPS to enable it to
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process the ful 1 assortment of imagery-type dat a (EO, IR,

ASARS, MTI, SAR). Assuming leadership advocacy and

resources remain, there appears to be little reason why he

cannot succeed in the effort.

Ever, with FbTRS, howev-r, attaining i.nteroperabil it y

hasn't been all that easy. Responding, to complaints

generated during the Grenada operations., TAC sought to

reduce the time it took to exploit imagery from its

film-based Long-Range Oblique Photography system (LOROP).

TAC asked Air Force Logistics Command (AFLC) to develop ?.n

EO sensor and digital recorder for aircraft installation,

and exploitation stations for ground use. Imagery was not

to be downlinked to the ground. AFLC let a contract for

this new system, called EOLOROP, which unfortunately did not

specificy use of components common to the FOTRS program. To

reduce costs the contractor unfortunately chose not to

select the recorder used in TARS. TAC. AFLC and AFSC are nowo

trying to find the means to adjust the contract to

encorprorate commonality between FOTR$, EOLOROPS and JSIPS.8

The TRS currently has two types of ground processing

systems, hardened underground facilities and the mobile TRAC

system Army corps will collocate with their IPDS and"

all-source intelligence operations. While USAF would like

redundancy in its fixed ground exploitation operation to

improve survivabil it>y, costs and the increasing difficulty

-- in securino civic approval for US military construction in
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Western Eur-ope have -made this redundancy ver"y diff'icult to

achieve. In fact USAFE is faced with accepting rela.tively

hich risks or looking to smaller mobile systems as backup to

TRIGS. Cert..inly those TRAC units deployed in Europe will

offer some backup potential, but TRAC is tailored to Army

operations and are few in number. Assuming affordability,

it would be more attractive to modify USAF JSIPS to accept

TRS-produced ASARS-2 data, This would provide USAFE needed

redundancy to the fixed ground facilities and give the USAF

a mobile processing caoability enabling TRS operations

outside of central Europe.

Since the Air Force TRS ground facilities (TRIGS) will

house a considerable number of electronic and imagery

intel 1 igence- personnel , robuit data. bases and excel lent

comtrun i cat i ons. it seems logical these too snould be

modified to exploit Joint STARS and FOTRS data.

The philosophy for developing the ground processor for

Joint STARS has s.tressed large numbers, small size andI low

cost. The Army wants them distributed to relatively low

echelons of command where photo interpreter.s will not be

avad I able. While the GSM does not I end i tse 1 f technically

to modifications for receipt or FOTRS and TRS data', it is

being desioned to accommodate some other Army radar-based

sensors and as such will provide the cc.mmander added

uti l i ty.



CHAPTER V

SCENARIOS FOR FUTURE INTEGRATION

Figure I summarizes where we'are with 'the three key

systems. While our disparate baseline programs sh'ow no

linkage between the three, I've shown above that we have a

number of opportunities to take advantage of modern

technology (like digitalization and flexible softwar-e) and

leadership proponency (as displayed' by AFSC) to integrate

the programs in a meaningful way.

But what can this integration really accomplish? To

.help answer the question let me describe scenarios (figure

2) where such integration seems to make sense-

JTIDS DDL. MIDI

SCDLEOOP

USA •fil IRMIP

Figure 1
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1. TRS as Complement to JSTARS
2. JSIPS to Process flSgRS-2

3. TRIGS to Process ThRS

. 4. Inter-site Communications Fgure 2

TRS as Complemebt to Joint STARS

The first scenario takes advantage of the synergism

expected in integrating the products of TRS and Joint 
STARS.

TRS with its multisensor capability is excellent at

identifying targets in its field of view, -while Joint STARS

is optimized for tracking large numbers of moving targets

and reporting results directly to units able to put fire on

the enemy. To maximize the advantages of'both," the.syptems

should be modified to permit linking Joint STARS data to the-.

TRS ground site where it will be processed and e'iploi ted

alongside ASARS-2 and other sensor inputs available at TRS.

TRS exploitation personnel, based on their multisensor..view

of the battlefield, will add amplifying information on thV
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Joint STARS information and send it back up the -tw-o-way SCDL

link into the E-SB. In the aircrait operators will flag

Joint STARS data with the TRS-produced informati-oh nd

forward it over the SCDL and JTIDS links to the various Army

and Air Force useps. Information will be constantly updated

by both TRS and Jioint STARS nodes; in the. process they will

coordinate and Adjust collection and exploitation to ensure

priority requirements are thoroughly satisfied.

In the past the intelligence community h&s been

criticized for delaying movement of Informat", -  :',ile it is

held for confirmation or fusion at intelligence . !ters. In

no way would intelligence personnel in TRS delIy movement of

Joint STARS data. Joint STARS data would continue to flow

whether TRS was integrated or not. But integration would

result in a number of improvements, First, intelligence

personnel at both places will have a complete view of the

enemy picture. The resulting reporting to all supported

commands, whether over the TRS net or Joint STARS, will be

more accurate, enabling commanders to better understand

which targets should be attacked and when. Second. the TRS

will be able to disseminate much of its information using

Joint STARS' very quick and direct communications path to

combat units.

JSIPS to Process ASARS-2

The second scenario is intended to improve TRS mobility

as well as survivability of TRS Processing and reporting
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operat i ons. Because of its dependence on few hardened fixed

facilities, TRS i s limited in mr.=biIity and sur v ivabi. Iity.

The JSI PS sys-tem n to be depl oyed wi th sei e-ct USAF

reconng.issance squadrons, ha-- the basic components necessary

to accomplish the TRS imagery m'ission. JSIPS .=houi' be made

fully capable of exploiting ASARS-2 data. amplifying that

d.ta with the benefit of resolutions. achievable with low

altitude EO sensors, interfacing with TR; imagery

interpretors and reporting on assigned targets based on

fused imagery information.

While there is unique equipment at the hardened site

for mission planning and control of the TR-I imagery mission

which would have to be replicated, not all JSIPS need to be

fitted with this feature. Some could simpl monitor the

ASARS-2 data link .nd exploit imagery avail'able within their

field of view. A select few would be equipped with the

mission planning features and be available to take control

of the mission if the hardened site were destroyed. or if

the TR-I were to be used outside the l ine-of-sight tether of

the hardened site.

The ASARS-2 enhancement for J$IPS would likely

eliminate the need for a. separate TRAC system to support

Army corps. It would add additional survivability for the

TRS and likely improve the product disseminated by JSIPS

personnel . It mi ght also enhance the att!r.activeness of

JSIPS as the stznd.-rd for NATO ground processino. Assuminc
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ASARS-2 data were releasable to partner nations. the added

.enefiit of being able tomonitor TRS collection in NRT would

make JSIPS an extremely valuable asset for the NATO

ccimmander.

Perhaps more important, with the threat of Warsaw Pact

aggress-ion on the decline, an ASARS-2 configured JSIPS would

provide the USAF a capability to deploy the ,TR-1 on

contingency operations, as to Oman to cover silkworm

missile. near the trait of Hormuz., In ordu- to get the

full benefit of the three systems in such a scenario, either

an Army of Air Force entity could collocate JSIPS (or TRAC)

with a GSM, task sensors and ixp-loit &.nd disseminate

reconnaissance information in a coordinated and interleaved

fashion from a single location.

TRIOS to Procesu TAR$

The third scenario seeks to take advantage of the

hardened ASARS-2 exploitation sites to process TARS-type

data. With the decline in tactical reconnaissance

squadrons, JSIPS ground processors will be, relatively few in

number. It seems logical to modify those fixed facil ities

in Europe and Korea designed for ASARS-2 exploitation to

receive data downlinked from TARS. These facilties would be

available to back up JSIPS sites if JSIPS were unable to

receive or report on their targets. In addition, the

information available from the RF-X or the UAV, penetrating

into areas beyond the vision-of either the TRS or Joint
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STARS, could cue the standoff systems about activity coming

--to their are.

Jn-tenr-si te Comnmunications

While the above recommendati-ons help [-ntegrate the

rxe aorrn a Is an c te am th r ough data I i-ksj a more -flexible

around-the-clock c ommun ica t ions% system t y in r t he

reconna issance and operations apparatus~ toge ther i s required

for successful wartime Interface. The European Air Command

and Control Improvements Program recognized in 19e2 the need

f or an Immediate reconnaissance reporting system for the

various tactical reconnaissance systems bein.; u-ied in

Europe. However, its recommended solutions were na,. very

compreh~ensive nor satisfactory. US European Command has

been making headway with a Secret-level systemr called LOCE

(Linked Operations-Intel 1igence Centers Europe) wh ich is

curron'tlIy ty Ing USAF s ites I Ike TREDS and the RF-4 squadron

at Zweibruecken, West Germany via secure links with numerous

NATO operational commands throughout cen tral Europe.

Imagery reports an be sent instantaneously over the net

dramat icallIy increasino the timeliness ofi intelligence

products. Theoretically, Joint STARS-produced graphic

in-formation could also be disseminated over LOCE. LOCE,

however, relies heavily on landlines. To serve the highly

mobile GSMs, along with the, numerous fi1xed-l ocat ion NATO

headquarters in Europe, it must be more tactically oriented.
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The Joint Tact.ical Fus.ion Program, Office, re.sponsible

for LOCE and the Army's oremier inteil igence fusion prooram

called ASAS (All-Source Analysis Sys'tem), is developing a

tactical terminal for both programs which will deploy with

maneuver units i'n Europe and elsewhere. Both TRS and FOTRS

will need to incorporate those communications for worldwide

aoplication.

While LOCE today is giving us the type of fusion system

and supporting communications needed for integration of

FOTRS, TRS and Joint STARS, it is also serving i.s one of

several prototypes for a more ambitious NATO program called

BICES (Battlefield Information Collect ion and Exploitation

System). BICES is envisioned, as an integrated system of

various national intelligence production and fusion systems

which will give commanders results of intelligence produced

by any of the subscriber countries.2
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CHAPTER VI

CONCLUSI ON

The USAF's. current tactk~al reconnaissance asets are

far from adequate, but as we've seen there are a number o&

very- capable US and forei gn systems bei'ng fielded on under

developiment which will have dramatic impact on our future

capability. Integrating the se .ystms, even to the

rel ati1ve Iy i imi1ted ex ten t sugge ted i n the scenari1os, ,car,

have significant ilayback i n terms of survivability,

deplIoyab iIi ty and qual ity of i nformat ion f or the vari1ous

associated systems. Adjustment to the program will have

costs; we need to wei1gh these as we proceed with :any

integration planning.

Some progress has already been ma~de in integating

system components. Certainly the USAF in central eicognizes

the advantages of integrating various systems. In its

Avionics Roadmap publ ished in December 1188 it calls for

development of common standard systems, increasingo use of

joint programs, "ponsijderat ion of foreign equipment and

requirements" and fielding "a family of standard modules." 1

Time and again we've heard lip service paid to

intercoperabil ity and integration, but without aggress.ive

leadership forcing adherance to its meaning, and sustained

fundi ng to actuallIy make it happen, none will be .achi eved.

4-6



The Avionics Roadmap' gUidel inei make e specially good

sense in view of the fitful and disparate evolut-ion of

tactical reconnaissance over the Years and a few programs

like FOTRS have done a fair job adopting them within their

relatively narrow confines. However, integration 6f major

joint and service programs suffers from lack of service

advocacy and i'ntersoervice rivalry. Integration calls for

coordinating concepts and architectures among MAJCOMS and

unified commands and identifying program resources among

various MAJCOMS and services. As a result it goes beyond

the interests of a particular service or program.

Interservice working groupi have been use d for such

coordination, but the history of reconnalssance' tells us

even with these groups vigorous proponency and direction

must come from a higher level, preferably within OSD.

Accordingly, I recommend OSD/C31 chair a steering group of

cognizant JCS and service reconnaissance experts, and

include the Defense Acqui'sition Executive and Service

Program Execu-ives Officers responsible for C31.

In addition I would hope that an understanding of the

value of integrating FOTRS, TRS and Joint STARE !would

encourage planning and programming adjustments at various

headquarters (e.g. Air Staff, TAC, EUCOM, CENTCOM, USAFE) so

the full benefits of these and related systems can ,be

realized. With a total investment of some $15 billion

expected for the three, it would seem 3, modest additional
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inves.tment or perhaps reprogrammng current inhvestmen-t could

bri ng signi+Acant enhancements Anr the battle4]eld

commanders. Certainly Marshal Ogarkov would expect us to do

as much.
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AFLC Air Force Locilstics Command
AFSC Air Force Systems Command
ASARS Advanced Synthetic Aperture Rakdar Systemr
ASAS All'-Source Analys'is System
ASTOR Area Standoff Radar
ATARS Advanced Tactical Air Reconnaissance System
AWACS Airborne Warnin% and Control System

BGPHES Battle Group Passive Hori>:on Extension Svstem
EICES Battle-field Information Collection and

Exploitation Ststem

C31I Command, Control$ Communicati-ons. and
Intol Iigence

DARPA Defenso Advanced Rtsarch Projects Agtncy~

EQ Electro-Optical
EOLOROP Electro:-Optical Long-Ran.;e Oblique Photography
EU; .OM European Command

FLOT Foward Line of Own Troops
FOFA Follow-On Forces Attack
FOTRS Follow-On Tactical Reconnaissance System
FtI. Fixed Target Indicator

GSM Ground Station Module

IDL Interoperable Data Link
IOC Initial Operational Capability
IPOS Imagery Processing and Dissemination System
IR I n frar eid

*JCS Joint Ch.iefs of Staff
Join't STARS Joint Surveillance Target Attack Radar System
JTIDS Joint Tactical Information Distribution System

*JSIPS Joint Service Imagery Processing System

LOCE Linked Operations-Intelligence Centers Europe

LOROP Long-Range Oblique 7hotography
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MAJCOM Major Ccmmand
M IDL Miniaturized Irnteroptrabie Data Link,
MTT Mokv.irn' Target Indicator

NATO North Atlant-ic Treaty Orsanization
NRT Ne'ar -Re alI-T ime

OPLAN Operations Plan
ORCHIDEE Observatoire Radar Coherent Hel iporte

D'Investigation doi Slemonts Ennernis
050 Office of the Secretary of Defente

PACAF Pacific Air Forces
FMD. Program Management Directive

RAF Royal Air Force (bait)
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SCDL Surveillance and Control Data Link
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SON Statement of Need
SORAO Sottosisterna per la Sorvegllanza o Acquisizione

Obiettzi
SOSTAS Standoff Surveillance and Target Accuisition

sytemn
SOTAS Standoff Target Acquisition System

TAC Tactical Air Command
TAF Tactical Air Forces
TARPS Tactical Air Reconnaissance Pod System
TARS Tactical Air Reconnaissance System
TENCAP Tactical Exploitation of National Capabilities
TRAC Tactical Radar ASARS Correlator
TREDS Tactical Reconnaissance Exploi tat ion

Demonstration System
TRIOS TR-1 Ground Station
TRS Tactical Reconnaissance System

UAV Unmanned Aerial Vehicle
UJSAF United States Air Force
USAFE United States Air Forces in Eurooe
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